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[Claim(s)] 

[Claim 1] (a) Aspergillus (Aspergillus) Sophorose is separated from the 
oligosaccharide generated using the anion exchanger which carried out 
equilibration to the process and (b) boric acid type which make the beta- 
glucosidase which the microbe belonging to ** produces act on glucose, and 
make oligosaccharide generate. The manufacture method of the sophorose 
characterized by consisting of a process to refine. 

[Claim 2] Aspergillus (Aspergillus) The microbe belonging to ** is Aspergillus 
nigre (Aspergillus niger) Mt (1 14) (FERM P-8681). It comes out and is the 
manufacture method of a certain sophorose according to claim 1 . 
[Claim 3] The manufacture method of sophorose according to claim 1 that an 
anion exchanger is the 4th class methylammonium type anion exchanger. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of using a 
condensation operation of enzyme by using detailed inexpensive glucose as 
materials about the manufacture method of sophorose, and manufacturing 
sophorose. The manufactured sophorose is industrially used as an activation 
agent of cellulase production, and it deals in it. 
[0002] 
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- [Description of the Prior Art] Sophorose is cellulase induction potency to the 
microbe of Trichoderma. having is known — [— M. — it is expected Mandels, et 
al., J.Bacteriol., 83, 400-408,] (1962), and that the cellulase quantity of 
production will be extended by leaps and bounds if sophorose is manufactured 
inexpensive. 

[0003] The sophorose of existing in a nature as disaccharide of the state of 
isolation, although first found out as a sugar component of the glycoside of the 
pigment of the sheath of the Japanese pagoda tree which is leguminous plants is 
rare, and existing in the acidolysis thing of a starch and royal jelly slightly is 
known. Therefore, it was completely difficult to obtain sophorose by refining 
from a natural community. 

[0004] Moreover, about manufacture of the sophorose using enzyme, It is 
Penicillium MERINI (Penicillium melinii) to beta-1 and 2-glucan which are 
polysaccharide. Method [E. on which beta-1 to produce and 2-glucanase are 
made to act T.Reese, et al., and Can.J.Microbiol., 7 309(1961)] And an almond 
and Penicillium FANIKYUROZUMU (Penicillium funiculosum) [ with the beta- 
glucosidase to produce ] Method [H. prepared from simple sugar Fujimoto, et 
al., Agric.Biol.Chem., and 52(6)1345-1351(1988)] It is. 
[0005] There is a fault referred to as that beta-1 and 2-glucan used as materials 
are expensive, and moreover generate various oligosaccharide besides 
sophorose about the former, and it is also about the latter, There was a fault that 
the yield of target sophorose was low and separation of the gentiobiose which is 
the structural isomer generated simultaneously, a cellobiose, and lamination nari 
BIOSU could not be performed. 

[0006] Although filter electrophoresis [chemistry and [ of sugar ] bottom, edited 
by Japanese Biochemical Society, Tokyo chemistry said ON, and p356 (1976)] 
and liquid chromatography are known as how to separate sophorose from such a 
structural isomer mixture conventionally, It was anxious for the establishment of 
a new purification method which neither of the cases is suitable for extensive 
manufacture, and can carry them out industrially. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to 
offer the method of canceling the above-mentioned technical problem and 
obtaining sophorose from inexpensive glucose. 
[0008] 

[Means for Solving the Problem] [ this invention ] (a) Aspergillus (Aspergillus) 
Sophorose is separated from the oligosaccharide generated using the anion 
exchanger which carried out equilibration to the process and (b) boric acid type 
which make the beta-glucosidase which the microbe belonging to ** produces 
act on glucose, and make oligosaccharide generate. It is related with the 
manufacture method of the sophorose characterized by consisting of a process to 
refine. 

[0009] The (a) process of this invention is a condensation reaction using the 
enzyme which has the characteristic which the amount of generation of 
sophorose is increased and lessens the amount of generation of other 
oligosaccharide which is by-products. As enzyme suitable for this purpose, it is 
Aspergillus (Aspergillus). There is beta-glucosidase which the microbe 
belonging to ** produces. The beta-glucosidase which Aspergillus nigre 
(Aspergillus niger)M(t)l 14 (FERM P-8681) specifically produces can be 
mentioned. If this enzyme is made to act on glucose, the content of the 
sophorose in the oligosaccharide to generate is usually 3 to 10 weight %, and 
contains [ gentiobiose ] 2 to 5 weight % in others for lamination nari BIOSU 
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two to 15weight %. 

[0010] Therefore, it differs from the case where Penicillium and the enzyme of 
almond origin are used when this enzyme was used. A condensation reaction 
thing with very as few cellobiose contents in by-products as [ 0.1 to 0.5 weight 
% ] is obtained, and it has many [ the amount of generation of sophorose is 
remarkable and / and ] characteristics very advantageous to manufacture of 
sophorose. 

[001 1] Next, the (b) process of this invention is a process which separates and 
refines sophorose, and has the special feature to use the difference of the 
complex formation ability of boric acid and a saccharide. Although separation 
of the saccharide using complex formation ability with boric acid is applied to 
the filter electrophoresis and the high speed liquid chromatography which used 
boric acid buffer solution, there are very few examples used for the extensive 
manufacture using column chromatography etc. 

[0012] The result in which this invention persons examined wholeheartedly how 
to separate sophorose from the mixture of the disaccharide structural isomer 
(sophorose, gentiobiose, lamination nari BIOSU) obtained at the above- 
mentioned (a) process efficiently, The complex formation ability of sophorose 
and boric acid established the new extensive method of preparation of the 
sophorose which finds out a specifically small thing and shows it below 
compared with gentiobiose or lamination nari BIOSU. Namely, when load of 
the sugar mixture obtained at the above-mentioned (a) process is carried out to 
the anion exchanger which carried out equilibration to the boric acid type, [ the 
strong gentiobiose of boric acid and complex formation ability, and lamination 
nari BIOSU ] As a result of eluting the small sophorose of complex formation 
ability to a column being adsorbed, it became not possible without concentration 
and carrying out recrystallization about the eluate to refine sophorose in large 
quantities and efficiently. 

[0013] Below, a process is explained for this invention in detail later on. As 
glucose used as materials, about ten to 90-Bx glucose solution is used, and to 
glucose, 1 to 20%, the beta-glucosidase originating in the microbe which 
belongs to this at said Aspergillus is added so that it may become 5 to 10% 
preferably. Although 30-70 degrees C of reaction temperature is 50-65 degrees 
C preferably and reaction time can be set up arbitrarily, in order to stop the 
amount of generation of gentiobiose, 6 to 48 hours is suitable. 
[0014] In order to remove unreacted glucose after the end of a reaction, and out 
of a reaction mixture, the general methods (for example, activated carbon 
column chromatography, a gel chromatography, a membrane process, 
microorganism treatment, etc.) of simple sugar removal are applied, but 
activated carbon column chromatography is applied preferably. Load of the 
enzyme reaction mixture is carried out to an activated carbon column, and 
glucose is eluted with water. The disaccharide mixture to which it is sticking by 
ethanol 5% is eluted after an appropriate time. Although the obtained 
disaccharide fraction consists of mixtures, such as sophorose, gentiobiose, and 
lamination nari BIOSU, it separates and refines sophorose from the 
oligosaccharide which generated this mixture using the anion exchanger which 
carried out equilibration to the boric acid type. In this case, as an anion 
exchanger to be used, the 4th class methylammonium type anion exchanger is 
suitable, for example. 

[0015] As an example of such the 4th class methylammonium type anion 
exchanger, a QMA anion exchanger (WOTAZU, brand name accelerator plus 
QMA) etc. is used. A column is not adsorbed, but the sophorose without boric 
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. acid and complex generation ability is eluted, and gentiobiose and lamination 
nari BIOSU stick to this column. In addition, subsequently refining of the eluted 
sophorose fraction adds methanol, performs vacuum concentration until it 
becomes pH 3.0 or less about cation exchange resin at this fraction, for example, 
it carries out volatilization transpiration of B407- which remained slightly into 
solution, and is removed. The cation exchange resin used at this time is what is 
usually used H+ If equilibration is carried out to type, it can be used arbitrarily. 
Thus, after dissolving the high purity sophorose obtained in heat methanol 90%, 
the needle crystal of sophorose can be obtained by performing natural air 
cooling. 
[0016] 

[Example] Although a work example explains this invention below, this 
invention is not limited to these. 

The beta-glucosidase [Aspergillus nigre (Aspergillus niger)Mt (114) (FERM P- 
8681) origin] which is equivalent to 10% of enzyme concentration to the 
glucose solution of work-example 1 glucose concentration Bx60 was added, and 
the reaction was performed at 55 degrees C for 1 8 hours. Glucose unreacted 
[ lOOg of reaction products ] in a 500ml activated carbon column at through and 
2500ml of distilled water was made eluted. Next, the disaccharide fraction 
which stuck to the column was eluted with 2500ml of ethanol solution 5%. The 
disaccharide fraction was 18.7g, 

[0017] Boric acid-ization of the anion exchanger QMA (WOTAZU, brand name 
accelerator plus QMA) used for refining of sophorose was performed as 
follows. First, the chloride of a decinormal was added to resin and it agitated for 
30 minutes in the pH 3.0 state. Subsequently, after filtering and collecting resin, 
sodium hydroxide solution of a decinormal was added and it agitated further for 
30 minutes in the pH 10.0 state. Excess quantity of 50mM after filtering again 
and collecting resin Sodium tetraborate solution washed resin. This was filtered 
and boric-acid-ized QMA(s) were collected. 

[0018] After adding 50ml of distilled water to a disaccharide fraction, 600ml of 
QMA(s) which carried out equilibration to the boric acid type were added, and 
were agitated for 10 minutes. Subsequently, it filtered and the filtrate containing 
sophorose was collected. Cation exchange resin (brand name Amberlite 200C (H 
+ type), Rome and hearth company make) is added to this filtrate, and it is Na+ 
until it becomes pH 3.0 or less. It removed. It is B407 although the filtrate 
which filters and contains a sophorose fraction was collected. - Concentration 
hardening by drying was carried out adding methanol, in order to remove. The 
obtained sophorose fraction was 4.9g. Subsequently, after adding methanol 90% 
and carrying out the heating dissolution, room temperature neglect was carried 
out and 2.3g of needle crystals of sophorose were obtained. 
[0019] The beta-glucosidase [Aspergillus nigre (Aspergillus niger)Mt (1 14) 
(FERMP-8681) origin] which is equivalent to 3% of enzyme concentration to 
the glucose solution of work-example 2 glucose concentration Bx80 was added, 
and the reaction was performed at 70 degrees C for 20 hours. Load of lOOg of 
the reaction products was carried out to the activated carbon column 
(phi5.0x25.0cm, 500cm3). Unreacted glucose was made eluted with 2500ml of 
distilled water. Next, the disaccharide fraction which stuck to the column was 
eluted with 2500ml of ethanol solution 5%. The disaccharide fraction was 
15.4g. 

[0020] After adding 50ml of distilled water to a disaccharide fraction, load was 
carried out to the column (phi5.0x30.0cm, 590cm3) filled up with the anion 
exchanger QMA (WOTAZU, brand name accelerator plus QMA) which carried 
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, out equilibration to the boric acid type like the work example 1 . 1000ml of 
distilled water was poured and sophorose fractions were collected, subsequently, 
recovery liquid — cation-exchange-resin [brand name [ ] — adding Amberlite 
200C (H+ type) and] by a Rome and hearth company until it becomes pH 3.0 or 
less — Na+ It removed. It is B407 although the filtrate which filters and 
contains a sophorose fraction was collected. - Concentration hardening by 
drying was carried out adding methanol, in order to remove. The sophorose 
fraction was 4.1 g. Next, after adding methanol to this fraction 90% and carrying 
out the heating dissolution, room temperature neglect was carried out and 2.0g 
of needle crystals of sophorose were obtained. 

[0021] The sophorose obtained by this invention was added to the strain of 
Trichoderma which is an example of reference 1 cellulase production strain with 
prescribed concentration. On the other hand, glucose of prescribed concentration 
was added instead of sophorose as contrast, or the sugar additive-free thing was 
prepared, the shake culture was performed at 30 degrees C for 1 8 hours, 
respectively, and cellulase induction potency was measured. As a result, as 
shown in Table 1, a sophorose additive area and cellulase activity increase 
especially remarkable at 10-3M additive area were accepted. 
[0022] 
[Table 1] 
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[0023] 

[Effect of the Invention] It became possible to obtain sophorose by using 
inexpensive glucose as materials by this invention. Therefore, this invention 
contributes to manufacturing sophorose industrially from glucose. Moreover, 
production of an efficient cellulase is expected by using the sophorose 
manufactured by doing in this way. 



[Translation done.] 



3 




''■^••^•••••' : -" : "-" : ' : '>'':v: : x : : : : : : : : : r*: : :^ 



ii mi i' 



http://dossierl jpdl.inpit.gojp/AlPN/aipn^call_transl....8=medicine3_v5&Ntt9=medi^ (5 of 5)12/20/07 10:25:37 AM 



PAT-NO : 



JP405211883A 



DOCUMENT- IDENTIFIER: JP 05211883 A 



TITLE: 



PRODUCTION OF SOPHOROSE 



PUBN-DATE : 



August 24, 1993 



INVENTOR- INFORMATION : 



NAME 



COUNTRY 



KAMO, YOSHIHIRO 
SHIMIZU, HIROKO 
HIRAYAMA, MAS AO 



ASSIGNEE-INFORMATION : 



NAME 



COUNTRY 



MEIJI SEIKA KAISHA LTD N/A 



APPL-NO: JP0404 0543 
APPL-DATE: January 31, 1992 

INT-CL (IPC) : C12P019/14 , B01D015/04 



ABSTRACT : 

PURPOSE: To provide an industrial method for producing sophorose 
by using inexpensive glucose as a raw material and utilizing the 
condensing action of an enzyme. 

CONSTITUTION: The objective method for producing sophorose is 
characterized by comprising a step for reacting a (3-glucosidase 
produced by a microorganism belonging to the genus Aspergillus with 
glucose and producing an oligosaccharide and a step for separating 
and purifying the sophorose from the produced oligosaccharide using 
an anion exchange resin equilibrated to a boric acid type. 
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[Claim(s)] 

[Claim 1] (a) Aspergillus (Aspergillus) Sophorose is separated from the 
oligosaccharide generated using the anion exchanger which carried out 
equilibration to the process and (b) boric acid type which make the beta- 
glucosidase which the microbe belonging to ** produces act on glucose, and 
make oligosaccharide generate. The manufacture method of the sophorose 
characterized by consisting of a process to refine. 

[Claim 2] Aspergillus (Aspergillus) The microbe belonging to ** is Aspergillus 
nigre (Aspergillus niger) Mt (1 14) (FERM P-8681). It comes out and is the 
manufacture method of a certain sophorose according to claim 1 . 
[Claim 3] The manufacture method of sophorose according to claim 1 that an 
anion exchanger is the 4th class methylammonium type anion exchanger. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of using a 
condensation operation of enzyme by using detailed inexpensive glucose as 
materials about the manufacture method of sophorose, and manufacturing 
sophorose. The manufactured sophorose is industrially used as an activation 
agent of cellulase production, and it deals in it. 
[0002] 
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[Description of the Prior Art] Sophorose is cellulase induction potency to the 
microbe of Trichoderma. having is known ~ [-- M. - it is expected Mandels, et | 
al., J.Bacteriol., 83, 400-408,] (1 962), and that the cellulase quantity of 1 
production will be extended by leaps and bounds if sophorose is manufactured $ 
inexpensive. |j 
[0003] The sophorose of existing in a nature as disaccharide of the state of I 
isolation, although first found out as a sugar component of the glycoside of the 1 
pigment of the sheath of the Japanese pagoda tree which is leguminous plants is §j 
rare, and existing in the acidolysis thing of a starch and royal jelly slightly is 
known. Therefore, it was completely difficult to obtain sophorose by refining 
from a natural community. 

[0004] Moreover, about manufacture of the sophorose using enzyme, It is |j 
Penicillium MERINI (Penicillium melinii) to beta-1 and 2-glucan which are | 
polysaccharide. Method [E. on which beta-1 to produce and 2-glucanase are | 
made to act T.Reese, et al., and Can. J.Microbiol., 7 309(1961)] And an almond | 
and Penicillium FANIKYUROZUMU (Penicillium funiculosum) [ with the beta- I 
glucosidase to produce ] Method [H. prepared from simple sugar Fujimoto, et | 
al, Agric.Biol.Chem., and 52(6)1345-1351(1988)] It is. 
[0005] There is a fault referred to as that beta-1 and 2-glucan used as materials 
are expensive, and moreover generate various oligosaccharide besides 
sophorose about the former, and it is also about the latter, There was a fault that 
the yield of target sophorose was low and separation of the gentiobiose which is § 
the structural isomer generated simultaneously, a cellobiose, and lamination nari | 
BIOSU could not be performed. I 
[0006] Although filter electrophoresis [chemistry and [ of sugar ] bottom, edited | 
by Japanese Biochemical Society, Tokyo chemistry said ON, and p356 (1976)] | 
and liquid chromatography are known as how to separate sophorose from such a § 
structural isomer mixture conventionally, It was anxious for the establishment of I] 
a new purification method which neither of the cases is suitable for extensive 1 
manufacture, and can carry them out industrially. 1 
[0007] I 
[Problem(s) to be Solved by the Invention] The purpose of this invention is to § 
offer the method of canceling the above-mentioned technical problem and jjf 
obtaining sophorose from inexpensive glucose. 
[0008] 

[Means for Solving the Problem] [ this invention ] (a) Aspergillus (Aspergillus) 
Sophorose is separated from the oligosaccharide generated using the anion 
exchanger which carried out equilibration to the process and (b) boric acid type 
which make the beta-glucosidase which the microbe belonging to ** produces 
act on glucose, and make oligosaccharide generate. It is related with the 
manufacture method of the sophorose characterized by consisting of a process to 
refine. 

[0009] The (a) process of this invention is a condensation reaction using the 
enzyme which has the characteristic which the amount of generation of || 
sophorose is increased and lessens the amount of generation of other 1 
oligosaccharide which is by-products. As enzyme suitable for this purpose, it is I 
Aspergillus (Aspergillus). There is beta-glucosidase which the microbe | 
belonging to ** produces. The beta-glucosidase which Aspergillus nigre 
(Aspergillus niger)M(t)l 14 (FERM P-8681) specifically produces can be 
mentioned. If this enzyme is made to act on glucose, the content of the 
sophorose in the oligosaccharide to generate is usually 3 to 10 weight %, and 
contains [ gentiobiose ] 2 to 5 weight % in others for lamination nari BIOSU 

II 
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two to 15weight %. 

[0010] Therefore, it differs from the case where Penicillium and the enzyme of 
almond origin are used when this enzyme was used. A condensation reaction 
thing with very as few cellobiose contents in by-products as [ 0.1 to 0.5 weight 
% ] is obtained, and it has many [ the amount of generation of sophorose is 
remarkable and / and ] characteristics very advantageous to manufacture of 
sophorose. 

[001 1] Next, the (b) process of this invention is a process which separates and 
refines sophorose, and has the special feature to use the difference of the 
complex formation ability of boric acid and a saccharide. Although separation 
of the saccharide using complex formation ability with boric acid is applied to 
the filter electrophoresis and the high speed liquid chromatography which used 
boric acid buffer solution, there are very few examples used for the extensive 
manufacture using column chromatography etc. 

[0012] The result in which this invention persons examined wholeheartedly how 
to separate sophorose from the mixture of the disaccharide structural isomer 
(sophorose, gentiobiose, lamination nari BIOSU) obtained at the above- 
mentioned (a) process efficiently, The complex formation ability of sophorose 
and boric acid established the new extensive method of preparation of the 
sophorose which finds out a specifically small thing and shows it below 
compared with gentiobiose or lamination nari BIOSU. Namely, when load of 
the sugar mixture obtained at the above-mentioned (a) process is carried out to 
the anion exchanger which carried out equilibration to the boric acid type, [ the 
strong gentiobiose of boric acid and complex formation ability, and lamination 
nari BIOSU ] As a result of eluting the small sophorose of complex formation 
ability to a column being adsorbed, it became not possible without concentration 
and carrying out recrystallization about the eluate to refine sophorose in large 
quantities and efficiently. 

[0013] Below, a process is explained for this invention in detail later on. As 
glucose used as materials, about ten to 90-Bx glucose solution is used, and to 
glucose, 1 to 20%, the beta-glucosidase originating in the microbe which 
belongs to this at said Aspergillus is added so that it may become 5 to 10% 
preferably. Although 30-70 degrees C of reaction temperature is 50-65 degrees 
C preferably and reaction time can be set up arbitrarily, in order to stop the 
amount of generation of gentiobiose, 6 to 48 hours is suitable. 
[0014] In order to remove unreacted glucose after the end of a reaction, and out 
of a reaction mixture, the general methods (for example, activated carbon 
column chromatography, a gel chromatography, a membrane process, 
microorganism treatment, etc.) of simple sugar removal are applied, but 
activated carbon column chromatography is applied preferably. Load of the 
enzyme reaction mixture is carried out to an activated carbon column, and 
glucose is eluted with water. The disaccharide mixture to which it is sticking by 
ethanol 5% is eluted after an appropriate time. Although the obtained 
disaccharide fraction consists of mixtures, such as sophorose, gentiobiose, and 
lamination nari BIOSU, it separates and refines sophorose from the 
oligosaccharide which generated this mixture using the anion exchanger which 
carried out equilibration to the boric acid type. In this case, as an anion 
exchanger to be used, the 4th class methylammonium type anion exchanger is 
suitable, for example. 

[0015] As an example of such the 4th class methylammonium type anion 
exchanger, a QMA anion exchanger (WOTAZU, brand name accelerator plus 
QMA) etc. is used. A column is not adsorbed, but the sophorose without boric 

•j •:■ •:• ••• •• •••••/•v x-XvXvXvX'>Xv ■ 
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acid and complex generation ability is eluted, and gentiobiose and lamination 
nari BIOSU stick to this column. In addition, subsequently refining of the eluted 
sophorose fraction adds methanol, performs vacuum concentration until it 
becomes pH 3.0 or less about cation exchange resin at this fraction, for example, 
it carries out volatilization transpiration of B407- which remained slightly into 
solution, and is removed. The cation exchange resin used at this time is what is 
usually used H+ If equilibration is carried out to type, it can be used arbitrarily. 
Thus, after dissolving the high purity sophorose obtained in heat methanol 90%, 
the needle crystal of sophorose can be obtained by performing natural air 
cooling. 
[0016] 

[Example] Although a work example explains this invention below, this 
invention is not limited to these. 

The beta-glucosidase [Aspergillus nigre (Aspergillus niger)Mt (114) (FERM P- 
8681) origin] which is equivalent to 10% of enzyme concentration to the 
glucose solution of work-example 1 glucose concentration Bx60 was added, and 
the reaction was performed at 55 degrees C for 18 hours. Glucose unreacted 
[ lOOg of reaction products ] in a 500ml activated carbon column at through and 
2500ml of distilled water was made eluted. Next, the disaccharide fraction 
which stuck to the column was eluted with 2500ml of ethanol solution 5%. The 
disaccharide fraction was 18.7g. | 
[0017] Boric acid-ization of the anion exchanger QMA (WOTAZU, brand name fj 
accelerator plus QMA) used for refining of sophorose was performed as 1 
follows. First, the chloride of a decinormal was added to resin and it agitated for $ 
30 minutes in the pH 3.0 state. Subsequently, after filtering and collecting resin, | 
sodium hydroxide solution of a decinormal was added and it agitated further for fj 
30 minutes in the pH 10.0 state. Excess quantity of 50mM after filtering again | 
and collecting resin Sodium tetraborate solution washed resin. This was filtered | 
and boric-acid-ized QMA(s) were collected. $ 
[0018] After adding 50ml of distilled water to a disaccharide fraction, 600ml of fj 
QMA(s) which carried out equilibration to the boric acid type were added, and § 
were agitated for 10 minutes. Subsequently, it filtered and the filtrate containing § 
sophorose was collected. Cation exchange resin (brand name Amberlite 200C (H || 
+ type), Rome and hearth company make) is added to this filtrate, and it is Na+ 
until it becomes pH 3.0 or less. It removed. It is B407 although the filtrate 
which filters and contains a sophorose fraction was collected. - Concentration | §| 
hardening by drying was carried out adding methanol, in order to remove. The jj |j§ 
obtained sophorose fraction was 4.9g. Subsequently, after adding methanol 90% | I| 
and carrying out the heating dissolution, room temperature neglect was carried | || 
out and 2.3g of needle crystals of sophorose were obtained. 
[0019] The beta-glucosidase [Aspergillus nigre (Aspergillus niger)Mt (1 14) 
(FERMP-8681) origin] which is equivalent to 3% of enzyme concentration to 
the glucose solution of work-example 2 glucose concentration Bx80 was added, 
and the reaction was performed at 70 degrees C for 20 hours. Load of lOOg of fj 
the reaction products was carried out to the activated carbon column 
(phi5. 0x25. 0cm, 500cm3). Unreacted glucose was made eluted with 2500ml of 
distilled water. Next, the disaccharide fraction which stuck to the column was 
eluted with 2500ml of ethanol solution 5%. The disaccharide fraction was 
15.4g. 

[0020] After adding 50ml of distilled water to a disaccharide fraction, load was 
carried out to the column (phi5.0x30.0cm, 590cm3) filled up with the anion 
exchanger QMA (WOTAZU, brand name accelerator plus QMA) which carried 
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out equilibration to the boric acid type like the work example 1 . 1 000ml of 
distilled water was poured and sophorose fractions were collected, subsequently, 
recovery liquid — cation-exchange-resin [brand name [ ] — adding Amberlite 
200C (H+ type) and] by a Rome and hearth company until it becomes pH 3.0 or 
less - Na+ It removed. It is B407 although the filtrate which filters and 
contains a sophorose fraction was collected. - Concentration hardening by 
drying was carried out adding methanol, in order to remove. The sophorose 
fraction was 4.1g. Next, after adding methanol to this fraction 90% and carrying 
out the heating dissolution, room temperature neglect was carried out and 2.0g 
of needle crystals of sophorose were obtained. 

[0021] The sophorose obtained by this invention was added to the strain of 
Trichoderma which is an example of reference 1 cellulase production strain with 
prescribed concentration. On the other hand, glucose of prescribed concentration 
was added instead of sophorose as contrast, or the sugar additive-free thing was 
prepared, the shake culture was performed at 30 degrees C for 18 hours, 
respectively, and cellulase induction potency was measured. As a result, as 
shown in Table 1 , a sophorose additive area and cellulase activity increase 
especially remarkable at 10-3M additive area were accepted. 
[0022] 
Table 1] 
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[0023] 

[Effect of the Invention] It became possible to obtain sophorose by using 
inexpensive glucose as materials by this invention. Therefore, this invention 
contributes to manufacturing sophorose industrially from glucose. Moreover, 
production of an efficient cellulase is expected by using the sophorose 
manufactured by doing in this way. 
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condensing action of an enzyme. 

CONSTITUTION: The objective method for producing sophorose is 
characterized by comprising a step for reacting a (3-glucosidase 
produced by a microorganism belonging to the genus Aspergillus with 
glucose and producing an oligosaccharide and a step for separating 
and purifying the sophorose from the produced oligosaccharide using 
an anion exchange resin equilibrated to a boric acid type. 
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mmzmm<o^.mco2mt ix&&?tzkimx\ 30 
£ <ott»fc i 0 y * d- x i t a± < mmx 

[0 0 04] 4£s B*£fflOfcV*o-.X«0WKfcH 
LTi±, 6 i8 - 1 , 2-^^yi^L^- 

i^'J^A • -X y^-(Penici Ilium melinii) (T^Mrth 
13-1, 2-7)l*i— te*£ftUB£i*-S:£8;[E.T.Rees 
e, et al., Can. J. Microbiol . , 7, 309(1961)) fcitf 
T-^yK^-y'J^A- 7r^^fAaXA(Penicil 40 
lium funiculosum) <7&Mth& -771/3 isf—ViZi. 
VmgfrbfflSH? S?j?£(H.Fujimoto, etal.,Agric. B 
iol.Chem.. 52 (6), 1345-1351 (1988)) ifihh. 

[00 0 5] fr#fcOWai, Wmttc&li-l, 2- 
y **£«T* . L t y * o -x <7)flfitC« * & K 'J 

wtf&y*D-^iR^fi<. R^tc^-ri.ffljg 

Stt<*-C'J)-E.^'yf-^t'^-X, -feDt'^-X, 55-7- 
[0006] £tf>J: 3 frflBtSttfWteHlfrfcy 50 



^^5-2 1 1883 

2 

*n-*S4N*t*3rffifc L"Cii, *%ra%Hl CSS 
Ofl^-T, B*ftfcJWW. WSfl^HA. p356(197 
6) ] fci ?CJ-? h^57 ^ -ArffcteftTWg,**, 

^■ffttfD*&fc*llli«t:J±jaLT*}fe-f. I*»fc3S 

st u# s#r u ir w&vmstifiwastix v . 

[0007] 

[ aw* * l J; -3 k t s mm ) *mxo i m± . jje 

[0008] 

[l«JiS:»f*tSfctf><^ft] *3WJti* ( a ) 7^ 
/H-'/kX (Aspergillus) JSt«tS$tMa<94£tS/9 

SlStiJtf ( b ) **!HBcWfcLfcl(W 
*y3MM»l85&fflV»T4jRL^*y rfK*»feV*n-x 

mm-hiMfrhKhzkZ&mk-thvKv 

[0009] #$WJ<0 ( a ) Igtt s V*n-X£7)4jS 

m^im^^^s m^x'hiib0>*v3W>&£&&& 

S Wfcjgf i H% fc Lt ii s TX*JWfrX ( Asper 

gili us) jg cm? h mMvm&Mt h^-^^^yy- 

MWJiZiiTX^J^Il'X ■ -^"-(Aspergi 
llus niger) M(t)114(FERM P-8681) (T&Mth 0 ~7)V 

^mm^3-\ omm%xh r ). mz7>j-*v* 

[0 0 1 0] ftoT, lOS^SrfflV^t^v-y^A 
-x-ir**>'0. 1-0. 5MM%t^^(^>^v%«|^Jt* 
[0011] JJCt. ( b ) Igli. V*n-x 

ammzvm znx v % s \ 
[0012] *%fmm. ±ie ( a ) igxittni. 

-)*y ) OS^ct 0 y*o-XS»*Wt4M« 
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* S ft. S cocft U i§fr^l£f£^h£ * o - XJ4» 
Hi Six SMS, 8iHK£ffilB. BH*"t*£kfcJt OV 

cooi3] ot^s xffiizxm&i'cmmzmw 
th. m®t Lxm^hyiva-xb lx\±, bxi o- 
9 omg.wjva-xmwitf&mti. dittiiiierx 

-*'£^n-xfc*tLl--20%, ff*K«5~l 

o%«:4*J:9fc:Joi4. RJ6a«{i3 0-7 0x;. 0 

[0014] RJBHm*. RJ6ffl^*+*»fe*RJ6<0^ 
/P3-**|*<fc*>fclA s #ia*SWHWWrife (01*. 

S 2 £ . f# fefifc 2 v * d- 

X, VVttKH-X, yii-Ut'^-X^k'coM-^ 

mfo-&m**7WMiz*mtt.ifcm4 *y 
si, mmi. z<n%£izm^m4 tt 

Wfifrnx-ht. 

[0015] Z\<DX 0%418.*1-A>7y*-*7J*W%4 30 

xymmmmwmmt LxaQWAm^^y^mtau 

it-X\t, myMzWt^h. m&ZtifcVKa-x 
H3. 0 filTlcfc* iXHat. dt^X'* 9 J-)VkntX 

ff 3 £ fcfcjt *) y *n-xo#t#ttl!i*ft*£ fctfTS 

[00 16] 

7>l>a-xmiB x 6 0«//l-3-xM(:MlXi^ 



ftm^ 5-2 1 188 3 

4 

/kX ■ ^"-(Aspergillus niger)Mt(114) (FERM P-868 

1) A*] *Jni, 5 5"C-C18B#SRjCS:ffofc. R 

Jfi£jftfl| 1 0 0 g £ 5 0 0 m 1 «0iSttJIMr 7 A(Cil L , 
2 5 0 0ml <^&*T'*RJ£^;l/3-x£?§aj£tf 

fc. fcfc. *?MZi&16Uz2mWttZ5%x.?J-)l> 

iM2 5 0 0m l Tlgtii Ufc. 2tfB^ 1 8. 7 gT* 

[0017] y*n-*ot&SfcJBv>£BM tfy^j&U 

A) OJt?^Kfl:JiJ3lTWJ:9lcLT4¥-3i^. Si*, *M8 
to. ia«<^Siffclai. pH3.o<^K»t3 04HaHH 

itt-fc. &v vc\ ratiTvv wn^miRt^tts o. 1 
m.<n*Wfct- ^ 'J ^A^SrjD^-c p h i o. q<dw& 

X- 3 o #m § h izmn i tz . nx/ipmn\ wmm 

L£flL 3&*JSO 5 0 m M m^Mi- h V <7J>®®.T 
fflll«:aK»Lfc. <Iii£jF3§U *?»fcL,fcQMA$ 
0JRU:. 

[0018] 2*S$H3K«*5 0 m 1 fcftlifcfts * 
^Kafc^FWftLfcQM A* 6 0 0 m 1 Ml 1 0#f§Hg 
ftLfc. *wc. P££fTt\ y*n-X$r^t?r?S5- 
EIJRUfc. ;wraHC»'f*>'X8M(mi (ffi<a« Amber 
lite 200C(H + M) , a-ArxKA-XttS) £pH 
3. 0Ji^T^^ ; 5^i>*T'i!)Pi.Na , Sr^SLfe. ^jSSrff 
V\ y*o-xH^rSr#t^^5r[S]JRU>:*^ B«07~ * 

mit&KMzAfs-frZMizctftimm&.mitz. 

%htdzV *v-xmft\M.9 gX'h->K. <X^X\ 9 

•Cy*o-XcO#t^« B a 8 Sr2. 3 g»fc. 
[0019] Hi6piJ2 

^U3-X?iSB x 8 0 CO 3 -Xjg&fcft L T 

X ■ -^-(Aspergillus niger)Mt(114)(FERMP-8681) 

iMl, 7 0*Ct'2 0^RJSSrffo/.!. 
^1 00 g2:vS1tK*5A (^5.0X25. 0cm, 5 
0 0cm' ) KJMULfc. 2 5 0 0ml <?)H@7f<t'*R 
J©J0^3-^*»ffiS-lffc. ate. 
2«lffl*$r 5%x^y-yU}§?g2 5 0 0ml "C»ajL 
fc. 2IW4Wil5.4g'C*-9i£. 
[0020] 2tm#(=]K9*5 0m 1 £flD;t£SL H 

SIbQMA (7*^-Xtt, ffi^T^t/^^QM 
A) Sr^t/"c*7i» (^5. OX 30. 0cm, 5 90 c 
m3 ) fcmWUfc. 1 0 0 0ml <?SRS*t8SUy*n 

It Cffiift=& Araberlite 200C(H* W) , D-ATV r-VS 
-X&m 5:pH3.0lilTt^l»^T'SO^Na' Sr|^4 
U^i. m^ffv^ y*D-xij^5:-^triPvg£[2|iRU 
fizfiK B4O7- Sr^*-f S^lc:^^y-;P2rllDi.^* { ^ 

v^m-xmmtA. 1 sx-h-^tz, <x 
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fc. 

[0021 ] ###)J 1 



*-cxi s&rfflMt ?tmzfi\>\ mmmim 

[0022] 
[IS1 3 



Wii mm 


-tib^-izM (U/m 1 ) 


V-^a-x 10"* M 
i 1 0~ 3 M 

1 M 


0. 0 1 HT 
0. 4 3 

a 3 1 


— ' 

^VLci-X 1 0"' M 

1 0" 3 M 
1 0" M 


0. 0 3 
0. 0 I 
0. 0 I 




0. 0 I &T 



[0023] %-t%>^t\,Z^H--thh<r>X'foZ>. ZcoXoizLX 

[WMcrm^i ^mizxn^m^^^-x^mmt 20 mmzti&vKa-xzm^&ztizx'oibmMzw 
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